University level students studying English as a foreign language participated in four language learning experiments which were conducted within the framework of existing EFL courses. The experiments indicated (1) that language learning is not related to amount of formal language instruction for those students concurrently enrolled in academic classes, and (2) that sequential mastery of materials is not necessary for learning in an intensive foreign language program. Even the possibility that sentences of a foreign language can be mastered in any order in which they are presented is questioned. The findings were interpreted in support of the view that the most efficient foreign language learning is informal and occurs when the learner must make communicative use of the language variety to be learned, and that the internal structure underlying a set of sentences of a foreign language is not completely learned by presentation and practice of that set of sentences.
This report seeks to provide partial answers to three related questions relevant to foreign language learning and current practices in foreign language teaching.
1.
Is formal foreign language instruction useful for students 2. Is sequential "mastery" of the materials in a foreign lan-3. Is sequential "mastery'y possible? living and working in that language environment? guage course necessary?
The first question is meaningful in a number of contexts. Should foreign student advisors, for example, counsel supplementary language courses for foreign students, o r can they safely assume that language learning will occur through the students' use of the language in regular course work just as well as it will in formal language courses? In practical terms the second and third questions *Each of the reported experiments reflects, to a greater or lesser degree, the constraints imposed upon the experimenter who must work within the limitations of existing courses; there are bounds beyond which tuition paying students-and the directors and teachers of their courses--cannot be expected to stray. It would be remiss, however, not to acknowledge especially the latitude and cooperation afforded by the staff of the English Language Institute.
are especially relevant to procedures for placement in foreign language courses, to ordering of materials in course design, and to programmed language instruction. In a more theoretical frame of reference, a conclusive answer to the third question could have far reaching implications about the nature of language functianing and/ or language learning.
Four experiments were conducted to provide tentative answers to these questions. In each case the foreign language of instruction w a s English, and the environment a university in the United States. Experiment I w a s designed to test the hypothesis (stated here in the null) that English language learning is not related to amount of English language instruction for students in an English language environment. Experiments I1 and I11 were designed to test the hypothesis (again stated in the null) that mastery of earlier course materials is unrelated to mastery of subsequent course materials. Experiment IV w a s designed to provide some data which would suggest an answer to the question of whether sequential mastery of foreign language materials is a reasonable expectation. It is clearly impossible to test the hypothesis that sequential mastery is impossible, for such a test would involve an infinite number of experiments in order to examine every possible sequence of materials in a course. And that impossible procedure would have to be carried out for courses with all possible contents.
Experiment I
For a period of seven weeks participants in the 1966 Orientation Program in American Law either received no instruction in English as a foreign language or were given instruction either one hour or two hours daily. Placement in treatment groups (0-Hr, 1-Hr, 2-Hr) was determined by an initial language proficiency test. 1 At the end of the period a parallel form of the test was administered. In addition to the language classes in which some participants were enrolled, all participants enrolled in seminars in American Law and attended a series of lectures. The 0-Hr and 1-Hr groups spent two hours daily in seminars; the 2-Hr group spent one hour daily. In the seminars for the 2-Hr group an attempt was made to compensate for the more limited language abilities of the participants. Less information was presented in each seminar hour, and the outside reading requirements were reduced. In an earlier report2 it was shown that (a) English language ability improved more for the 2-Hr group than for the l -H r group, and (b) that within groups seminar grades were positively related t o English language test scores. In this report, however, the issue is whether improvement in language ability is attributable to amount of formal language instruction, and is not simply a function of initial proficiency. For analysis the following sub-groups were selected: (1) the class section of ten participants in the 2-Hr group scoring highest on the initial proficiency test, (2) ten of the class section of the l -H r group scoring lowest on the initial test, (3) ten of the class section of the O-Hr group scoring lowest on the initial test. The l -H r and 2-Hr groups were selected in this way so that initial test scores would be as similar as possible within the limitations imposed by proficiency based sectioning. An analysis of covariance, Table 2 , was performed with the three groups in order to "partial out" the effects of initial language proficiency. No significant effects on language learning attributable to amount of language instruction were found. In order to approach significance (P = .lo) differences between means would have to be 3.49. Initial test scores of the 0-Hr group were so high that no measurable learning with the test used in this study was likely to occur. Therefore, the adjusted means of the 0-Hr group is somewhat artificially depressed. Yet the greatest difference between means, between groups 0-Hr and 1-Hr, still does not approach significance .
On the basis of these data it is not possible to reject the null hypothesis that language learning in the environment of that language is unrelated to the amount of formal language instruction.
Experiment 11
Fifty students in the Intensive Course in English at the English Language Institute, University of Michigan, were given t e s t s of English grammar and listening comprehension before and after a period of instruction. The instructional materials were the first ten lessons each of English Sentence Patterns3 and English Pattern Practices? The period of instruction ranged from two to three and one half weeks. The instructors teaching the different classes in which these students were enrolled determined the period for their classes. Each instructor was free to pace his instruction according to whatever criteria he might choose. The pre-and post-tests both included the ELI English Achievement Series Gram- 
may Examination A (Gr.A) and the ELI English Achievement Series Aural Comprehension Examination A (A-C.A).5
These are each fifty item achievement tests sampling from the first ten lessons of the two texts used in this experiment. The purpose of the experiment was to demonstrate that learning of previously unknown material in the first ten lessons of the instructional materials does take place during the time that the materials are being taught. The null hypothesis states that post-test scores will not differ significantly from pre-test scores. The results of Experiment II are found in Table 3 . Post-test scores were higher than pre-test scores in grammar and aural comprehension. Both differences were significant at the 1% level. The null hypothesis was rejected, so from these data one can safely accept the hypothesis that some learning of the linguistic materials being taught does take place during the time they are being taught. 
Experiment 111
Two groups, each of eleven students of English as a foreign language at the English Language Institute, were matched on the same initial tests of grammar and listening comprehension that were used in Experiment II. Three students withdrew from the Institute before the end of the experiment leaving eight matched pairs for analysis. The efficiency of matching is indicated by the correlation of initial test scores between pairs in the two groups. The coefficient of correlation (r) of initial grammar scores was .96, of initial listening test scores, .99.
Instruction for the control group began with "Lesson One" of English Sentence Patterns and English Pattern Practices and continued to the completion of the texts. Instruction for the experimental group began with "Lesson Eleven" of the texts and con- tinued to the same point. The experimental group did, however, spend two days on drills from the first ten lessons of the texts. These drills are introductions to visual aids used after "Lesson Eleven." They are designed to teach the names of objects and relations pictured on charts which are used for classroom drill. In the course of this "introduction" the experimental group had to drill three grammatical "patterns." These "patterns" were not, however, determined by e r r o r s on the initial tests.
Both groups received the same instruction in pronunciation and vocabulary classes concurrent with their different treatment in grammar and drill classes. Both groups had the same instructors, who devoted the same amount of instruction time per lesson to each group. The control group reached the end of the two texts in forty-one class days with one hour per class day given to each text. The experimental group reached the end of English Sentence Patterns in thirty-four days, and the end of English Pattern Practices in thirty-six days.
On the day following the completion of a text, subjects took a one hundred item achievement test which samples uniformly from the relevant text beginning at "Lesson Eleven." Thus the control group received the final grammar test (Gr.F)6 and the final listening comprehension test (A-C.F)7 on the forty-second class day; the control group received Gr.F on the thirty-fifth class day and A-C.F on the thirty-seventh class day.
It was shown in Experiment I1 above that learning of materials in "Lesson One" through "Lesson Ten" does occur while those lessons are being taught. Experiment III is concerned with performance on later materials when the initial lessons have or have not been taught, Specifically, the experiment tests the null hypothesis that a group of English language learners who have been taught earlier course materials will not perform better on a test of later course materials than a group who have not been taught these earlier materials.
Results Table 4 presents a summary of initial and final test results for the control and experimental groups, and the results of ttests for the significance of difference between final test means. Final test means of the control and experimental groups were very close on both tests. The slight difference is far from significant, but the direction of the difference is opposite to the "expectedy' outcome. These results do not allow rejection of the null hypothesis.
Experiment IV
Experiment 111 at least raises some doubt as to whether sequential mastery of "itemsyy is necessary even in a course in which new "items" are presented as contrasts to, and elaborations of, previously learned items. Experiment IV was conducted in order to gain more information about the order of mastery of items in a foreign language course.
Fifty-two English language students were enrolled in five class sections ranging in size from nine to twelve students each. Class sections were relatively homogeneous with respect to English language ability. Class sectioning was based upon initial grammar and listening comprehension tests.
After twenty-one days of intensive (five hours per day) study a o n e hundred item grammar test and a one hundred item listening comprehension test were administered. Test items were based upon, and ordered corresponding to, the linguistic "items" in the instructional texts, English Sentence Patterns and English Pattern Practices. At the time of testing the five class sections had all received instruction on different amounts of the instructional texts. In English Sentence Patterns the slowest class section had received instruction on materials covered by the first thirty-eight items of the grammar test; the fastest section had received instruction on materials covered by the first ninety-six test items. Corresponding figures for drill in English Pattern Practices were thirty-nine and eighty-three items of the listening comprehension test. Although the amount of text material taught in each class was different, the order of instruction was the same. Instructors were responsible for the teaching rate in their own classes. With one exception the teaching rate preserved the order of the different initial mean abilities of the classes. The class with the second highest initial mean test scores had the most material presented.
Mean class scores on the two achievement tests are shown in Figure 1 however, because amount of material taught and test performance are both also correlated with initial English language proficiency. All classes performed better on test items based upon text materials they had been formally taught than upon items based upon untaught materials. In general, classes which had been taught more performed better on tests of material taught than did classes which had been taught less. Also, performance on tests of untaught material w a s positively related to amount of material taught, and to performance on tests of taught material. Figure 2 presents the percentages of correctly answered test items based on text materials formally taught and not formally taught as a function of the amount of material taught.
These data do not provide an answer to the question of the possibility of sequential mastery of foreign language course materials. They do, however, suggest that the degree of mastery of a small amount of foreign language grammatical material will be less than the degree of mastery of a larger amount. 
Discussion
The presentation of "negative results" of experiments is a risky business at best. The two examples of post koc arguments which follow illustrate why strict interpretation of negative results is not possible:
1. The subjects in Experiment I are highly selected; they are likely so motivated and have such high verbal abilities that they will learn a foreign language without formal assistance; their talents for teaching themselves are as great as the talents of their instructors for teaching them; quite different results might be expected in an experiment using less exceptional subjects.
2.
The number of subjects in Experiments I and IlI was so small that real differences between the populations from which they were drawn are extremely difficult to find.
Yet despite the fact that these experiments do not provide unequivocal answers to the questions posed in the beginning of this paper, the findings, negative though they are, do suggest points which merit discussion. The results of Experiment I suggest that foreign language teachers may not be right in some of their assumptions about the values of formal foreign language instruction. Wolfe has stated that, in general, the child learns a foreign language from his environment better than in the classroom whereas the adult learns better in the classroom.8 This statement may be true for certain classes of adult learners, but it was not demonstrably true for the subjects in Experiment I. Perhaps Wolfe's "immigrant in an alien speech community" who acquires tconly a broken,' imperfect fluency" has learned the quantity and/or variety of English which is functional within the sociolinguistic settings in which he normally operates, but his language abilities would be inadequate in certain social situations as determined by value clusters, domains, settings, role relationships and interaction types which are in fact quite remote from his experience. In the course of their law studies the subjects in Experiment I were exposed to, and required t o use, a variety of English which might be termed "academic." The situation and language variety of the English classes must also have been largely "academic." The experiment showed no advantage to receiving daily two hours of English instruction rather than one hour, o r even to receiving some instruction rather than none.
The primary value of foreign language classes for adults may be, therefore, the creation of a range of situations in which the student may learn the language varieties appropriate to those situations and not the provision of drill to produce within the student so-called automatic habits corresponding to the so-called basic patterns of the foreign language. This conclusion is admittedly a very long leap from the findings of Experiment I. But it is an interpretation of those data which is also consistent with results of recent research on language acquisition, 10 with the low correlations typically found between language test scores and grade point averages of foreign students in U.S. universities.11 and with the different relationships found between English proficiency test scores and foreign student grades in courses in which language variety and sociolinguistic settings differ. 12 Carroll has noted that:
When conducted in a school situation, second-language learning tends t o be largely. . . f o m a l learning-learning guided by conscious,deliberate effort on the part of the learner; there is also considerable infusion of. . . technical learning-learning guided by the application of rules and logic. Very little of it is similar to the kind of informal learning.. .that occurs in much early first-language learning. Although formal and technical learning may have some place in secondlanguage learning, it is probable that a faster, more appropriate kind of learning can be attained by shiftingthe balance in favor of "informal" learning. 13 The results of Experiment I do not contradict this admonition. Similarly the contention of Halliday, McIntosh and Strevens that teaching in the language is more effective than the more usual sort of for- eign language class14 receives support even though it is not proved. Experiment I1 establishes the fact that significant learning of the materials taught in the initial portion of a language course does occur. Experiment 111 examines the effects of this learning upon subsequent learning. No measurable effects were found. An explanation for this apparent anomaly can best be found by reference to Experiment IV. An extrapolation of the results of that experiment can provide the basis for an explanation.
Within the course, the more materials different groups had been presented the greater was their mastery-as measured by the achievement tests used-of those materials. In the absence of evidence to the contrary, one might infer that a single group receiving foreign language instruction would exhibit the same kind of learning curve. That is, one might infer that in Experiment IV the positive relation between amount of material taught in the course and mastery of that material is not entirely attributable to preexperimental differences in the knowledge of English, that if one group of subjects were t o be tested for mastery of presented materials at a number of times throughout a course, the same positive relation between amount of materials taught and mastery of those materials would obtain.15
At the beginning of their course the subjects of Experiment 111 had not completely mastered the initial materials. The simplest explanation of this fact would be that these materials had not previously been taught. The inference based on the results of Experiment IV suggest a different interpretation, however: the subjects of Experiment I11 had received prior instruction on the initial materials; in fact, because their placement test scores were as high as the post-test scores of the subjects in Experiment 11, one would conclude that they had been taught a great deal more than the initial materials. Thus the Experiment 111 control group received "reteaching" on the first ten lessons of the texts, and this "re-teaching was essentially a waste of time. The fact that the subjects of Experiment I1 did show improvement in mastery of the initial materials is irrelevant to this interpretation.
Experiment IV suggests a form of learning language systems which bears further investigation. (In the following discussion an assumption is made that teaching is positively related to learning. is more reasonable in the case of an intensive course in which a large share of the student's foreign language experience is governed by his course and takes place in the classroom.) In the early stages of learning, elements (or dependent sub-systems) are imperfectly learned; those elements which have been specifically presented are learned somewhat better than elements which have not. It is perhaps the case that an external structure and external significance (e.g., translation equivalents) is being learned at this point.16 As learning progresses the degree of learning of the total of the specifically presented elements at first increases more rapidly and then less rapidly than the degree of learning of the elements which have not been presented. This may be the result of the learner's perceiving the internal structure of presented elements and somewhat more slowly inferring structure for the larger system. Figure 3 illustrates the hypothesized performance curves for presented and unpresented elements in a closedlanguage system. 
Summary
Four experiments were conducted to answer three related questions about language learning and teaching. Although definite answers were not provided, the following conclusions were suggested: 1. Foreign language courses may at this time be less effective means for producing language learning (at least for some learners) than the use of the language in other activities.
2. The structure underlying a sub-set of sentences of a language is not completely learned through the presentation and drill of that sub-set of sentences, but what structure is learned is appropriate in unanticipated ways to performance on other sentences.
3. From conclusion 2 immediately above, it is not reasonable to expect foreign language learners to produce and interpret correctly each of the sentences of the language in the order that they are presented and as soon as they have been drilled.
4. Foreign language achievement tests for placement or diagnosis which utilize sentences of the language (i.e., which do not test directly knowledge of the underlying structure) can not be expected to indicate which "sentence types" have been taught and not taught. From conclusions 2 and 3 above, a knowledge of which sentence types have been taught may in fact be of little value to one who wants to know how much of the structure of a language has been learned.
